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Generation of THz radiation due to development of the two-stream instability of 

relativistic electron beam was observed as emission from Sun surface [1] and as a flux from a 

beam-plasma system at laboratory experiments [2]. Such experiments at the GOL-PET facility 

are carried out for the following parameters. A beam with the typical energy 0.8 MeV, current 15 

kA and duration 6 μs is injected into a plasma with the diameter 6 cm, length 2.5 m and 

density~1015 cm-3at the magnetic field 4.7 T [3]. First series of experiments at this set of 

parameters showed that emission from the beam-plasma system was mainly concentrated in a 

flux directed along the axis of the plasma column. Next series of the experimental studies have 

been focused on the influence of strong plasma density gradients on the generation of this flux. 

The maximum of the flux spectral power density is found to be located in the 0.2÷0.35 THz 

range containing the plasma and upper-hybrid frequencies. In these experiments, the increase in 

the plasma density gradients has been accompanied with the growth of the radiation flux power 

by a factor of 30 up to the level of about 10 MW. We explain the observed power increase in the 

presence of periodic-like density gradients by the linear mode conversion of the most unstable 

plasma oscillations excited at a Doppler shifted beam branch into electromagnetic waves having 

the same frequency in lower density parts of the plasma column. 
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